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Coronary artery surgery: are women discriminated against?

Mark Petticrew, Martin McKee, Jeremy Jones

Abstract
Objective-To determine whether the sex differ-

ences in access to cardiac surgery observed in the
United States exist in the United Kingdom.
Design-Retrospective analysis of routinely

collected data.
Setting-South West Thames and North West

Thames regional health authorities.
Subjects-8564 patients discharged from hospital

with a principal diagnosis of coronary heart disease
in 1987-8 in South West Thames region and 15243
discharges in North West Thames region in 1990-1.
Main outcome measures-Performance of angio-

graphy or coronary artery bypass surgery.
Results-In all age groups and among patients

with a principal diagnosis ofeither angina or chronic
ischaemia men were significantly more likely than
women to undergo revascularisation in both regions.
Using multiple logistic regression to control for
potential clinical and demographic confounders, the
male to female odds ratio for revascularisation
among all cases was 1-59 (95%/o confidence interval
1*25 to 2.03) in South West Thames region and 1-47
(1.32 to 1.63) in North West Thames region.
Conclusion-There appears to be a systematic

difference in the treatment received by men and
women in the United Kingdom. The reasons for this
are uncertain.

Introduction
There is a growing body of evidence that women in

the United States are less likely than men to receive
treatment for certain conditions. For chronic renal
failure women are 20% less likely to be placed on
dialysis,' and, once on a dialysis programme, they are
up to 50% less likely to receive a transplant.2A For
coronary artery disease women with positive results on
radionuclide exercise tests are one tenth as likely to be
referred for surgery,5 those admitted for coronary
artery disease are less likely to undergo angiography or
revascularisation," and when women are referred for
surgery it is at a later stage in the disease.9 Neverthe-
less, once a woman has undergone angiography she is
almost as likely as a man to proceed to surgery.8 Healy
has described this phenomenon as the Yentl syndrome,
in which a woman can achieve equality only by being
"just like a man." She argues that this can be done by,
for example, showing that she has severe coronary
artery disease on angiography.'0
We cannot assume that the same results would be

found in the United Kingdom because of the differ-
ences between the British and American health
systems. For example, while the United Kingdom's
National Health Service provides free care for all,
many United States insurance plans have reduced the

level of cover for dependants, thus relatively dis-
advantaging children and non-working women."
There may also be as yet unidentified cultural differ-
ences.'2
We have examined whether sex differences exist in

gaining access to treatment for coronary heart disease
in the United Kingdom. To ensure that any observed
difference is not simply the consequence of decisions
made in a single institution or by an individual doctor
we used two large sets ofhospital data.

Methods
Retrospective analyses were performed for patients

discharged from hospitals in 13 districts in the South
West Thames region during 1987-8 and for patients
discharged in 13 districts in North West Thames
region in 1990-1. The data available included the age,
sex, primary diagnosis, up to four secondary diag-
noses, and up to three procedure codes for each patient
in South West Thames region. In North West Thames
region up to six secondary diagnoses and up to four
procedures were coded.

Patients with a primary diagnosis of either myo-
cardial infarction (ICD-9 code 410), angina (code 413),
chronic ischaemia (codes 414 0-9), or chest pain (code
786 5) were selected from the databases for further
analysis. This produced two groups of patients with a
primary diagnosis of coronary heart disease, number-
ing 8564 patients in South West Thames region and
15 243 patients in North West Thames region.
For these patients the male to female odds of

revascularisation by either angioplasty (Office of
Population Censuses and Surveys (fourth revision)
(OPCS 4) codes K49.1-K49.3, K49.8, K49.9, K50.1-
K50.3, K50.8, K50.9) or coronary artery bypass
surgery (codes K40.1-K40.9 to K48.1-K48.9) were
calculated.
The male to female odds ratios were stratified by

primary diagnosis, by age (ages 30-49, 50-69, 70-89,
and, in North West Thames, > 90 years), by secondary
diagnosis of congestive heart failure (ICD-9 codes 428,
428.0, 428.1, 428.9), and by secondary diagnosis of
diabetes mellitus (ICD-9 codes 250, 250.0 to 250.7,
250.9) to control as far as possible variables confound-
ing the relation between sex and rate of revascularisa-
tion. Sex differences in the distribution of these
characteristics are shown in table I. X2 Tests and the X2
test for trend were used to calculate differences
between men and women in the distributions of these
characteristics.
We then calculated male to female odds ratios, using

multiple logistic regression models to control for the
potential confounders described above, with age
entered as a continuous variable; 95% confidence
intervals for each of these strata were also calculated.
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Similar data analysis and stratification methods have
been used to investigate sex differences in revasculari-
sation in a United States dataset.6 All statistical
procedures were carried out using SPSS-X"3 and
EGRET'4 statistical software.

Results
Data on 8564 episodes in South West Thames and

15 243 episodes in North West Thames were analysed;
among the patients concemed 36% and 35% respect-
ively were women. Summary statistics are shown in
table I. Women were significantly older than men in
both regions (p=0 001 and p<0 0001 for South West
Thames and North West Thames regions respectively)
and more likely to have a principal diagnosis of chest
pain (p=0 003, p<00001). They were less likely to
have a principal diagnosis of chronic ischaemia
(p=0001, p<00001) but more likely to have a
secondary diagnosis of congestive heart failure
(p=0001, p<00001). In North West Thames only
women were more likely to have a primary diagnosis of
myocardial infarction (p=0 00002).

In all age groups and among patients with a principal
diagnosis of either angina or chronic ischaemia men
were significantly more likely than women to undergo
revascularisation in both regions (table II). The
numbers of patients undergoing revascularisation with
a principal diagnosis of myocardial infarction or chest
pain were too small for meaningful analysis in South
West Thames. In North West Thames, however, men
with a principal diagnosis of myocardial infarction
were significantly more likely to undergo revascularisa-
tion. When multiple logistic regression was used to
control for the potential clinical and demographic
confounders listed in table I the male to female odds
ratios for revascularisation among all cases were 1-59
(950/o confidence interval 1'25 to 2 03) in South West

TABLE i-Principal diagnoses, ages, and secondary diagnoses of men
and women dischargedfrom hospitals in two NHS regions

South West Thames North West Thames

Characteristic Men Women Men Women

No ofdischarges 5450 3114 9863 5380
Principal diagnosis (%):
Myocardial infarction 314 33-4 32-9 36-3
Angina 24-2 24-5 20-5 21-5
Chronic ischaemia 21-6 16 5 28-0 18-2
Chest pain 22-8 25-6 18-7 23-9

Age group (%/):
30-49 16-8 7 0 15-8 8-9
50-69 51*1 35-5 55-4 37
70-89 32-1 57-5 26-6 48-8

E90 - - 0-8 3-7
Secondary diagnosis (%):

Congestive heart failure 4-4 7-6 2-3 8-5
Diabetes mellitus 4-7 5-6 7-0 7-8

Thames and 1'47 (95% confidence interval 1'32 to
1'63) in North West Thames.

Discussion
These results suggest that in the United Kingdom

women are less likely than men to receive surgical
treatment for coronary heart disease, even after
potential confounding variables have been taken into
account. Firstly, however, certain problems affecting
any analysis of United Kingdom hospital data require
examination.
The accuracy of hospital data has often been

questioned,"6 although it has also been argued that
the problem is overstated because researchers are more
likely to submit papers identifying a problem." While
we do not claim to have identified all angioplasties and
bypass operations undertaken within these regions, it
is difficult to see how a systematic difference in data
capture would occur between the sexes. Our data
covered only treatment in National Health Service
hospitals, missing for example the 25% of operations
undertaken in the private sector in South West
Thames.'8 If anything, one would expect this omission
to increase the size ofthe difference because men have a
higher level ofprivate insurance coverage.
There may be sound clinical reasons for our find-

ings.6 Different rates could be justified if coronary
artery disease were more severe in men. This could be
due to the presence of confounding variables such as
differences in severity or cardiac function that are not
identified on routine discharge data.'9 The existence of
such differences is not supported by evidence that
women are equally likely to die after a myocardial
infarction when allowance is made for their older age,20
but, even if such existences do exist, they are equally
likely to be due to differences in referral as a cause of
them.8

Surgeons may consider that surgery in women is
either less effective or carries a greater risk. This is
supported by some studies in the 1970s and early 1980s
that found that women had a higher perioperative
mortality2' 22 and others showing that a greater propor-
tion of men were asymptomatic after surgery." It has
been argued that these findings result from greater
technical problems, including narrower coronary
arteries, in women, although some earlier studies
found no difference.'4 Moreover, recent work has
shown that observed differences can be explained
entirely by the referral of women for surgery at a later
stage in their disease and with a correspondingly lower
level of cardiac function." Furthermore, long term
survival for men and women is the same.'6
A third possible clinical explanation is that women

admitted with ischaemic symptoms may be less likely

TABLE iI-Percentages of men and women undergoing revasculaisation and male to female odds ratios, with stratification for confounding
variables

South West Thames North West Thames

% (No) % (No) Odds ratio % (No) % (No) Odds ratio
among men among women (95% CI) among men among women (95% CI)

Principal diagnosis:
Myocardinalinfarction 0-7(12) 0-1(1) 7-28(1-07to311-61)* 19(60) 08(16) 2-29(1-27to4-16)
Angina 10-4 (137) 5-5 (42) 1 99 (1 37 to2'89) 7-5 (152) 3-4 (39) 2-34 (1'61 to 3'42)
Chronic ischaemia 18-9 (222) 10-7 (55) 1-94 (1-40 to 2-70) 321 (885) 21-5 (210) 1-73 (1-45 to 2-07)

Chestpain 06(7) 0(0) * 03(6) 0-1(1) 4-20(0-5to94-2)*
Age (years)t:

30-49 7 3 (67) 1-8 (4) 4-2 (1-54 to16-03) 12 5 (194) 6 1 (29) 2-20 (1-44 to 3-38)
50-69 9-2 (257) 6-6 (73) 1-44 (1-09 to 1-90) 14-6 (799) 9-9 (198) 1-55 (1-31 to 1 84)
70-89 3-1 (54) 1-2(21) 2-68(1-57to4-61) 4-0(106) 1-4(37) 2-94(1-98to4-39)

- 90 2-7 (2) 0-5 (1) 5-44 (0-37 to 156-8)*
Congestive heart failure:
Yes 0-8 (2) 0 (0) * 2-0 (11) 0.7 (3) 3.05 (0-78 to 14.01)*
No 7-2 (376) 3-4 (98) 2-2 (1-75 to 2 78) 11-9 (1092) 5-4 (263) 2-36 (2-04 to 2 72)

Diabetes mellitus:
Yes 4-3 (11) 1-7 (3) 2-54 (0-66 to 14-35) 13-7 (93) 8-2 (34) 1-78 (1-15 to 2'75)
No 7-1 (367) 3-2 (95) 2-28 (1'8 to 2'89) 11 2 (1010) 4-8 (232) 2-52 (2-17 to 2'93)

*Few cases. tTwo men and one woman in North West Thames had no age recorded and are not included in these age groups.
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to have coronary artery disease. In the case of chest
pain this is supported by the finding in the coronary
artery surgery study that 50% of women with chest
pain referred for angiography had minimal or no
coronary artery narrowing compared with 17% of
men.27 Against this, however, is the finding by Ayanian
that the difference in the likelihood of surgery is
present even among those who have had a myocardial
infarction.6 We also found this in our study.
We believe that none of these suggestions satisfac-

torily explains the observed differences. The true
explanation is more likely to arise from the system of
beliefs that leads to women with subsequently proved
ischaemic heart disease being referred for angiography
much less often than men, despite their greater level of
disability.8 This is consistent with a growing body of
evidence from other areas of medicine, such as that on
the treatment of chronic renal failure'4 and a British
study that found that women wait longer for pace-
maker implantation.28 Our findings suggests that there
is systematically greater access to surgery for coronary
heart disease for men than for women.

This systematic difference may be mediated through
the attitudes of doctors or patients or both. Doctors
may discriminate against women on clinical grounds or
they may place less value on the benefit that would be
gained by women. They may be influenced by the way
in which many studies of prevention and treatment
of cardiovascular diseases have been conducted
exclusively in men.'0 A third factor exists in the United
States, where the gynaecologists used by many women
as primary physicians may be less aware of the
potential benefits of surgery.29 This is clearly not the
case in the United Kingdom.
Men and women may have differing views about the

risks and benefits of surgery. Ayanian has argued from
evidence that women are less likely to return to work
after a myocardial infarction30 that they may also be
more willing to adapt their lifestyles to avoid surgery.6
Women are less likely to accept an offer to take part in
a cardiac rehabilitation programme after myocardial
infarction3' and more likely to leave such a programme
prematurely.32
A caveat remains. If there really is systematically

better access to surgery for men than for women it does
not necessarily imply that women are being dis-
advantaged. The differences could be a result of
overtreatment of men rather than undertreatment of
women.33 This explanation is much less likely to apply
in the United Kingdom, where the rate of cardiac
surgery is substantially lower than in the United States,
but better evaluative research is required.

This paper provides evidence for a systematic
difference in the treatment received by men and
women in the United Kingdom. The underrepresenta-
tion ofwomen in evaluative studies has been addressed
in the United States by the establishment of the office
of research on women's health within the National
Institutes of Health.'0 Perhaps it is time to tackle
this in the United Kingdom as well.
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